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· Abstract:Pomadasyscorvinaeformisisoneofthemostabundantspeciesfoundin GuaratubaBay,
an Atlanticcoastal,estuarinecosystemin Paraná,Brazil. We testedwhetherthis species
comprisesa residentor migratorialpopulation.Abundance,size distribution,and gonad
developmentof individuaIscaptureduringtheyearshowthatpre-adultsenterthesystemwhen
salinitiesaregreater(autumnandearlywinter).Duringthistime,theyaremostlyassociatedwith
mangrovesandadjacentareas.Whensalinitiesbeginto fall (latespringandsummer)thesenow
maturingindividuaIsreturntotheseawheretheyspawn.Thus,P. corvinaeformisis migratorial
andestuarine-dependentandusesthisareapriortosexualmaturity.Duringtheperiodinthisbay,
P. corvinaeformispresentsa greatplasticityof feedinghabits,thatincludemainlyCrustacea,
MolluscaandThaliacea.
. Resumo:Pomadm,yscorvinaeformiséumadasespéciesdemaiorrepresentatividadenaictiofauna
daBaiadeGuaratuba,litoraldoEstadodoParaná.Estetrabalhoinvestigousea espéciecompõe
ali umapopulaçãopermanente,r sidenteno sistema,ouseé migratória,fi"eqüentando-oapenas
emépocasdeterminadas.Resultadosde12mesesobrevariaçõesdeabundância,distribuiçãode
tamanhoeaspectosreprodutivosindicamqueindivíduosubadultosingressamnosistemaquando
a salinidadeémaior(outono,começodeinverno).Nestaépoca,osindivíduosutilizama áreade
manguezalesuasadjacências.Quantoasa1inidadecomeçacair(finaldeprimavera,verão),estes
indivíduosagoraemmaturaçãogonadalretomamparaomar,ondedesovam.P corvinaefarmísé,
portanto,umaespéciemigratóriaeestuarino-dependentequeutilizaaBaíaemperíodoanteriorao
de maturidadegonadal.Ali, apresentaumadietamuitovariada,constituídabasicamentede
Crustacea,MolluscaeThaliacea.
. Descriptors:Migration,Fish,Estuaries,Feedinghabits,Haemulidae,Pomadasyidae.
. Descritores:Migração,Peixes,Estuários,Alimentação,Haemulidae,Pomadasyidae.
Introduction
Mostspeciesthatinhabitestuarinesystems
are occasiona1visitorsor migrantsthroughthese
systems.This tendencyfor fishto migratethrough,
ratherthanresidein, estuarinesystemshas been
attributedto thewidefluctuationin environrnental
conditions(Amanieu& Lasserre,1982).In spiteof
variableenvironrnentalconditions,somemigrant
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populationscanreachgreaterabundanceandbiomass
than that of other residentpopulations.In the
mangrovesof GuaratubaBay, southemBrazil
(28°52'S;48°39'W),someof themostcommonfish
species(Bairdiellaronchus,Isopi:sthusparvipinnis,
threeEucinostomusspp.;Chaves,1996;Chaveseta!.,
1998;Chaves& Orto,1999)temporarilyutilizethe
estuaryasa"nurseryarea".
Oneofthemostabundantofthesespeciesin
the area is the roughneckgrunt C'corcoroca"),
Pomadasyscorvinaeformis(Steindachner,1868)
(Haemulidae=Pomadasyidae),a small, schooling
species(Chaves& Bouchereau,1999).IndividuaIs
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usuallyoccurin GuaratubaBaywithintherangeof
sizes previously reported for this species:
juveniles=40mm (Costa et aI., 1995) and
maximum=250mm(Menezes& Figueiredo,1980).
Corcorocahaveno commercialimportancein this
region,but they take partin thefooddynamicaf
the fish assemblage.They apparent1yleavethe
mangrovesduringspringandsurnrner(cf. Chaves,
1998),but it is unknownwhethertheya) remain
insidetheBay and spawn,or; b) leavethe Bay,
movingto theocean,to spawn. Studiesof other
populationsof this speciesreportits occurrencein
estuaries(Araújoet aI., 1998)and alongcoastal
oceanicbeaches(CostaetaI.,1995).Here,spatialand
temporaloccurrencesof P. corvinaeformisare
examinedin theGuaratubaBay,nearthemangroves
studiedby Chaves(op.cit.).We alsoexaminedthe
dietaryhabitsandcomparedwith work outsideof
estuaries(Fortalezabeach,Brazil- CostaetaI.,op.
cit.).
Material and methods
FishwerecollectedmonthlyITomMay 1998
to April 1999in threeareasilIongan east-west
transectofapproximately12km,ITomtheGuanxuma
river (area1) to theproximityof thesea(area3)
(Fig.1).Wetowedanottertrawlwitha20mmmesh
monthlyforsevenminutesin waters34m (depth)in
eacharea.Bottomwatersalinity,pH andtemperature
(exceptin June andOctober)werealsomeasured
usingaVanDombottle.
Fish specimenswere weighed,measured
(totallength,TL) anddissectedtoassessreproductive
stage and samplestomachcontents.Sex and
maturationstage were evaluatedby visual
examinationof gonads, using a four stage
classification(immature,maturing,matureandspent;
Vazzoler,1996).Next, stomachswith food items
wereimmediatelyfixedin a 10%formalinsolution
for laterexaminationwithastereoscopicmicroscope.
Contentswereanalyzedin twoways:!) ITequencyof
occurrence(FO), definedas the proportionof
stomachsthatcontaineda givenfooditem,and2)
proportionalbundance(P),measuredasthenumber
of pointscoveredby eachitemon a gridof points
spaced4 mm,dividedbythetotalnumberof points
occupiedby thecontents.Itemswererankedusing
thesetwomethodsbasedonthePreponderancelndex
(PI; Juras& Yamaguti,1985):
where"( iseachoneofthe"n"identifieditems.
Ali variablesusedinstatisticalnalysiswere
tested for normality, and when appropriate,
parametricornon-parametricanalyseswereused.The
abioticcharacteristicsin thethreestudyareaswere
comparedusingANOVA. Thesewerecompared
monthlyandfortheentirestudyperiod.A five-year
recorJ (1993-1998)of monthlyrainfall collected
nearby(MorretesIAPAR station,30 km ITom
GuaratubaBay) explainssalinityvariationin the
estuary(Fig.2).Voucherspecimensaredepositedin
Museu de História Natural Capão da Imbuia
collection,Curitiba,Brazil(MNHCI 8260to8262).
Fig. 1.Map of GuaratubaBay,SouthemBrazil,showingpositionsof studyareas(1,2,3)
relativetotheseaandriversenteringthebay,aswellasthemangrovezone(northern
region)studiedbyChaves(1998).
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Fig. 2. Rainfall (mean, standarddeviation),fIom
measurementstaken at Morretes IAPAR
(InstitutoAmbienta!doParaná)Station,January
1993toOctober1998.
Results
Salinity,pH, Temperature- Averagesalinitywas
significantlygreaterin area3 thanin areas1 and2
(F=16.9;d.f=2;p<O.Ol),whichhadsimilarsalinity
levels.Januaryhadthelowestsalinitylevelsin ali
threeareas(Tab. I), anddifferencesbetweenareas
werenotsignificant(F=1.5;d.f=9;p>0.05).Rainfall
wasgreatestduringsummermonthsresultingin the
lower salinities(Fig. 2). Area 3 hadthe greatest
averagepH (X2=1O.14;d.f=2; p<O.Ol),but no
monthlytrendsin pH wereobserved(X2=15.71;
d.f=9;p>0.05)(Tab.1).Watertemperatureswerenot
statisticallydifferentamongthe areas(X2=0.84;
d.f=2; p>0.05),but did vary among months
(X2=25.9;d.f=9;p<O.OI),withhighestemperatures
duringsummer(January-March)andlowestduring
winter(July-September)(Tab.1).
Fish- A total of 520 individuaiswerenetted,
most betweenJune andDecember(Fig.3).Mean
TL of thesefish rangedfTomaminimumof66mm
in Februaryto a maximumof 140mm in
December(Fig. 4a). The largestindividuaiswere
foundat thehighesttemperaturesandthe lowest
salinities(Figs4b,c).No "corcoroca"werenettedin
January,March,April or May. Duringthe other
months,theywereonlynettedinarea3,nearestofthe
sea,exceptDecember,whentheywerealsotakenin
area2(n=64;111:::;TL:::;140mm,thelargestofthetwo
areas- Fig.4d).
Reproductivedata- Sexratiowas48%male : 52%
femalefor 406specimens.Fish in the"maturing"
phase(n=27;115:::;TL:::;140mm)wereon1yfoundin
area2, in December(Tab.2). AlI otherspecimens
(n=379;83:::;TL:::;135mm)wereimmature,andwere
foundin areas2 and3. "Mature"or "spent"phase
individuaiswerenevercaptured.
Stomachcontents- All specimenscollectedin
Februaryhad empty stomachs.Thus, stomach
contentsareonlycomparedfor specimens(n=256)
collectedbetweenJuneandDecember.Themonthly
abundancein thedietfor themostcommonitems,
basedonPreponderanceIndexvalues,variedwidely
(Fig. 5). Thaliacea, Gastropoda,Amphipoda,
Copepodandplantswerethemostcommonfood
items(Tab. 3). Polychaeta,Crustacealarvaeand
Diatomaceawerea1socommon,presentingfTequency
of occurrencegreaterthan 10%andproportional
abundancegreaterthan4%.
Table1.Bottomsalinity,pH andtemperaturevaluesbymonthandsamplingarea(1to 3) in GuaratubaBay,during
surveyperiod.X: mean;S:standarderror.
SALINITY (%0) pH TEMPERATURE(°C)
AREA 1 2 3 X S 1 2 3 X S 1 2 3 X S
May/98 12.1 18.1 22.2 17.5 5.1 7.8 8.1 8.2 8.0 0.2 23.0 23.0 24.0 23.3 0.6
July 7.8 11.6 21.5 13.6 7.1 7.4 8.1 8.7 8.1 0.6 20.0 20.0 20.0 20.0 0.0
August 19.3 19.3 23.2 20.6 2.2 7.0 7.1 7.1 7.1 0.1 20.0 21.0 20.0 20.3 0.6
September 12.0 12.0 18.0 14.0 3.5 7.7 7.9 8.1 7.9 0.2 20.0 21.0 20.0 20.3 0.6
November 2.0 4.0 30.0 12.0 15.6 7.4 7.5 8.5 7.8 0.6 20.0 21.0 21.0 20.7 0.6
December 5.0 11.0 26.0 14.0 10.8 7.4 8.0 8.4 7.9 0.5 26.0 26.0 25.0 25.7 0.6
January/99 0.0 0.0 16.0 5.3 9.2 5.9 5.7 7.8 6.5 1.2 25.0 25.0 28.0 26.0 1.7
February 0.0 4.0 18.0 7.3 9.4 6.8 7.1 8.0 7.3 0.6 27.0 28.0 28.0 27.7 0.6
March 4.0 6.0 30.0 13.3 14.5 6.0 6.4 7.5 6.6 0.8 26.0 26.0 28.0 26.7 1.1
April 5.0 6.0 20.0 10.3 8.4 7.8 7.8 8.4 8.0 0.3 20.0 21.0 22.0 21.0 1.0
X 6.7 9.2 21.5 7.2 7.4 8.1 23.0 23.2 23.6
S 6.2 6.3 4.2 0.7 0.8 0.5 3.0 2.8 3.5
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Fig. 3.Number(n),averagelength(X) andstandarderrar
(S) of individuaIscaughtmontWyduringthestudy
periodinGuaratubaBay.
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Discussion
Becauseweneverfoundmatureorspentfish
andcorcorocawereprimarilynettedITomJuneto
December,we concludethat P. corvinaeformis
comprisesamigratorypopulationatGuaratubaBay.
Duringtheirtimeof inhabitingthebay,theyaremost
commonin two regions:the mangrove(Chaves,
1998)andtheestuarinezoneneartheentrancetothe
sea(presentresults).In themangroves,generally,
largerindividuaIsarefoundthanin thesecondone.
Abioticalparametersvarybetweenthestudyareas
andso perhapsthepopulationdistributioncanbe
explainedby thecontinentalndmarineinfluences
thatoccurin eacharea.Salinityis minimalwhen
rainfallismaximal(January)inthetributariesfeeding
into the bay (late spring and summer).This
correspondsto the time whenP. corvinaeformis
leavestheBayandgoestothesea.Conversely,when
b.SizeclassX temperature
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Fig. 4. Sizeclassdistributionsof individuaIs(n=520)accordingto the:a) monthsof sampling;b)
temperature(0C);c)salinityofthebottomwater;andd)studyarea.
Table2. Percentageof immatureandmaturingP.
corvinaeformisindividuaIsineachmonth.
December:area2; othermonths:area3;
n:numberofobservations.
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Fig.5.PreponderanceIndexvaluesdistributionofthemain
fooditemsof P. corvinaeformisin GuaratubaBay,
betweenJuneandDecember1998.Sizeandnumber
ofspecimensareinTable3.
therainfallisminimal(autumn/earlywinter),salinity
is higherdue to theincreasedmarineinfluencein
the bay. During this time, the pre-adults(and
probablyalso juveniles)enterthe estuary.This
suggestshatGuaratubaBayis usedduringgrowthof
individuaIsandactsas nurseryarea,as hasbeen
shownfor otherestuarinesystems(Yáfíez-Arancibia
et aI., 1993).Earliestphaseswerenot collected,
probablybecausesmall,planktonicindividuaisare
notnettedat thesedepthsandwiththemeshsize
used.However,evenduringthis timeof suitable
conditionsfor thefish, individuaIsneverreachthe
innerareasoftheBay,butratherstayinandneararea
3 (and very rarely to area2), wheremarine
conditions (greater salinity) is greatest.P.
corvinaeformisdoesnot appearto toleratelower
salinities. Another Pomadasys species, P.
commersonnii,alsodoesnottoleratelowersalinities,
duetovariationin thewaterconductivityassociated
with pH levelsratherthanavoidanceof elevated
flows (Ter-Morshuizenet aI., 1996). P.
corvinaeformisis most abundantalongcoastal
areas of north-westBrazil (Fortaleza)duringthe
rainy season,whensalinitiesarelow(CostaetaI.,
1995).Conversely,insideGuaratubaBay during
similarconditionsofhighrainfàll,thepopulationsize
is minimalor non-existent.Thus,P. corvinaeformis
entersthebayduringperiodsofhighersalinitiesand
leavesthebaywhensalinitiesdecline.Appearancein
GuaratubaBay (Fig. 6), therefore,seemsto be
influencedprimarilybysalinity.
Table3.PreponderanceIndexofthestomachcontents(exceptsandandnon-identifiedmaterial)ofP.
corvinaeformisbymonth,betweenJuneandDecember1998.n:numberofobservations;TL:
totallength.MysidaceandNon-BrachyuraDecapodawerecombined.
Jun Jul Aug Sep Oct Nov Dec
n=57 n=17 n=64 n=20 n=36 n=6 n=56
86TL 78TL 91TL 95TL 92TL 88TL llbTL
108mm 100mm 126mm 120mm 138mm 100mm 140mm
Polychaeta <0.1 2.1 50.4 0.8 0.2
Fish 1.8 0.2 10.8
Copepoda 33.5 4.3 0.5 36.3
DecapodaBrachyura 1.4
Non-BrachyuraDeca-
podaandMysidacea 3.4 2.9 4.7
Amphipoda 2.8 9.0 80.6 80.0 24.5
Tanaidacea 0.7
OtherCrustacea/Iarvae 2.1 20.0 5.0
Gastropoda 45.4 88.0 13.9 12.4
Bivalvia 0.4 1.0
Thaliacea 49.3 36.0
Vitellogeniceggs 1.4
DiatomaceaCentrales 4.53
OtherDiatomacea 5.34
Plants <0.1 43.9 3.0 3.5
Nematoids 5.49 8.1
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GUARATUBA BAY
Sea:
spawning
activity
Fig. 6. Model depictingmovementsof P. corvinaeformisin GuaratubaBay, assuggestedby theresultspresentedherein.
Gonad maturationof P. corvinaeformis
occursjust priorto entryandduringexitITomthe
bay.Thus,thesefishprobablyspawnat seaduring
summer,whensalinitiesarelowerinthebay.Another
Pomadasysspecies,P. jubelini ITomthe eastem
Atlantic,may spawnin estuaries,but also has
permanentpopulationsin estuariesaswellasin the
ocean(Albaret,1994).Size at first maturationis
unknown.ln P. jubelini ITomthe eastemAtlantic,
size at first maturationis estirnatedat 130mm
(males)and160mm(females),whileall individuaIs
arematureat150and170mm,respectively(Albaret,
1994).TheseresultsuggestthatindividuaIsfoundin
GuaratubaBayareprobablyjuvenilesandmaturing
adults.Matureadultsareunlikelytoretumtothebay
afterspawning.
At GuaratubaBay, P. corvinaeformisi
omnivorous,preferringinvertebratesover plants,
algaeandfish in its diet.At Fortalezabeach,this
specieseats, in order of abundance,Crustacea,
Polychaeta,fish and algae(Costaet aI., 1995).
Temporalandspatialvariationsiii ITequencyof each
food type are probably associatedto food
requirementsbyeachsizeclass,implyingaplasticity
ofhabitsthatisassociatedwithmigrationmovements
betweendifferentregions.
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